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Beginning with the Galileo spacecraft launch in 1985, deep space payloads will be
launched via the Space Shuttle. This change from the previous use of expendable launch

* vehicles will introduce large changes in procedures and data flow configurations for both
the flight project and the Deep Space Network during the launch period. This article
describes a typical Galileo launch period sequence of events and telemetry and command

data flow configurations,

l. Introduction

Starting with the launch of the Galileo spacecraft, now
scheduled for 1985, deep space payloads will be launched
via the Space Shuttle vehicle of the Space Transportation
System (STS), in sharp contrast to all previous launches of
deep space payloads via expendable launch vehicles. This
very significant change in method of launch will result in
large procedural changes for both flight projects and the
Deep Space Network (DSN), in its capacity as lead support
network for all deep space missions. In a previous article
(Ref. 1), the Space Shuttle impact on the DSN initial acqui-
sition was described; in this article, procedural differences
for the flight project and DSN during the pre and postlaunch
periods are examined. In particular, major subphases of the
pre and postlaunch period are identified, and telemetry and
command data flow configurations are presented for each
subphase. The Galileo mission is used to exemplify a typical
launch period sequence of events and data flow configurations.

Major differences for the flight project and DSN in the
upcoming Space Shuttle era are the larger number of sub-
phases in the launch period (e.g., Shuttle on-orbit phase of
several hours, for which there was no similar phase in the
expendables era) and direct launch involvement of additional
NASA centers (e.g., Johnson Space Center) and non-NASA
facilities (e.g., Air Force Satellite Control Facility).

Section IT describes the nominal Galileo sequence of
events during the launch period, Section III identifies major
launch period subphases, while Section IV identifies the tele-
metry and command data flow configurations for each of the
launch period subphases.

1. The Nominal Galileo Sequence of Events

As previously mentioned, the Galileo spacecraft is currently
scheduled for a 1985 launch. The overall launch period begins
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with the transporting of the spacecraft to the Kennedy Space
Center (KSC), extends through liftoff, and terminates with a
successful DSN initial acquisition. Typical prelaunch (prior to
liftoff) and postlaunch (following liftoff) Galileo sequences of
events are described in detail below.

A. Nominal Galileo Prelaunch Sequence of Events

The Galileo spacecraft is transported from the Jet Propul-
sion Laboratory (JPL) to the Kennedy Space Center (KSC)
by a United States Air Force C-5A aircraft. After being un-
packed in the Spacecraft Assembly and Encapsulation Facility
(SAEF), the spacecraft is inspected to determine if any dam-
age was sustained during transit. Baseline tests, including the
use of S- and X-band radio frequency (RF) subsystems, are
evaluated. At the conclusion of these tests, Radioisotope
Thermoelectric Generators (RTGs) are installed on the space-
craft and tests are rerun using the RTGs as the source of elec-
trical power. When these tests are completed, all power is
removed from the spacecraft to ensure that the installation
of pyrotechnic devices and the loading of consumables in
the propulsion system will be carried out in a safe environ-
ment. At the conclusion of the propulsion loading and pyro-
technics installation, the spacecraft will again be activated for
further testing and will be prepared for transfer to the Vertical
Processing Facility (VPF). At the VPF the spacecraft will be
mated to the Spacecraft Injection Module and the two Inertial
Upper Stage (IUS) stages. End-to-end tests via the Merritt
Island Launch Area DSN Facility (MIL 71), IUS, and Space
Shuttle communications routes will be performed. A series of
operational tests will also be conducted. Upon satisfactory
completion of these tests, the spacecraft will be placed into
the storage mode to await shipment to the launch pad. About
ten days before launch, the spacecraft will be removed from
storage and transported to the launch pad, preceding the
Shuttle arrival by two days. After cargo preparation proce-
dures are completed the spacecraft will be installed in the
Shuttle Orbiter Bay. The RTGs are then reinstalled in the
spacecraft. Final end-to-end communications tests using MIL
71 (hardline only) and Space Transportation System (STS)
Tracking Data Relay Satellite (TDRS) communications links
will be conducted. These tests should last about four days. At
their conclusion the launch countdown will commence.

Figure 1 presents the nominal Galileo prelaunch sequence
of events for an early May 1985 launch.

B. Nominal Galileo Postlaunch Sequence of Events

About one hour after liftoff, the project will commence
checking out the condition of the spacecraft to see if the
vibration and acceleration forces encountered during the

22

powered portion of the Shuttle flight have affected the ob-
served prelaunch condition of the spacecraft. The telemetry
checkout will be via the STS-TDRS communications link, If
required, updated commands may be sent to the spacecraft
via this same communications link. A decision to continue
with the planned flight to Jupiter must be made by L plus
7.5 hours.

If a “go” decision is made, a Spacecraft-Shuttle separation
should occur during the sixth Shuttle orbit, about 8.5 hours
after launch. During the more favorable periods of the launch
window, the separation could be delayed until the seventh or
eighth orbit without jeopardizing the objectives of the mission.
After separation, an TUS S-band link can be used to route data
between the spacecraft and the shuttle. The maximum useful
range of this link is 20 kilometers. At longer ranges it will
require the IUS communications network to provide IUS per-
formance and Galileo telemetry data.

About 45 minutes after separation, the 1us first-stage
engine will burn until the propellant is exhausted; during the
engine burn the Galileo transmitter will be turned on. Separa-
tion -of the first stage will occur about 10 seconds after fuel
depletion. Thirty-five seconds later the IUS second stage will
commence a one minute and 40-second burn. Fifty seconds
after burnout, the second stage will separate. The spacecraft
transponder will now be the only means of exchanging data
between the flight project and the spacecraft. Fifteen seconds
later the injection module engine will start, and shortly after
engine start the spacecraft boom will be deployed. After an
85-second burn, the engine will stop for approximately 10
seconds, and then restart for a 50-second burn. During this
second burn, the spacecraft will be rotated to achieve spin
stability. After fuel depletion, the injection module will sep-
arate from the spacecraft. The injection module will then per-
form a maneuver to avoid the same trajectory path as the
Galileo spacecraft.

Figure 2 presents the nominal Galileo postlaunch sequence
of events.

lll. Major Launch Subphases During a
Shuttle Deep Space Payload Launch

The overall launch period of a deep space payload launch is
conveniently subdivided into three major categories, as follows:

(1) Prelaunch phase.
(2) Shuttle attached phase.
(3) Shuttle detached phase.

These are described as follows.




A. Prelaunch Phase

This phase starts with spacecraft assembly in the Spacecraft
Assembly and Encapsulation Facility, and includes that time
the spacecraft spends in test at the Vertical Processing Facility,
and finally the move to the launch pad. This phase terminates
with liftoff from the pad. Subphases during the prelaunch
period are identified as:

1) Spacecréft Assembly and Encapsulation Facility.

(2) Vertical Processing Facility.
(3) Launch pad.

B. Shuttle Attached Phase

This phase starts at the moment of liftoff, and proceeds
through the Shuttle ascent and the Shuttle on-orbit opera-
tions. This phase is terminated when the IUS-spacecraft is
placed outside the Shuttle Orbiter. Subphases during the
shuttle attached phase are identified as:

(1) Shuttle ascent.
(2) Shuttle on-orbit.

C. Shuttle Detached Phase

This phase starts when the IUS-spacecraft is placed outside
the Shuttle vehicle, and proceeds through the IUS burn and
spacecraft injection module burn. This phase terminates with
a successful DSN initial acquisition. Subphases during the
Shuttle detached phase are identified as:

(1) IUS burn.

(2) Spacecraft injection module burn.

IV. Galileo Telemetry and Command Data
Flow Configurations During the Launch
Period

There are 4 major telemetry and 2 major command data
flow configurations during the launch period, and these
are detailed as follows:

.A. Galileo Spacecraft—DSN

This path exists for both telemetry and command data. The
link between the spacecraft and the Merritt Island Launch
Area (MILA) DSN facility (MIL 71) is both radio frequency
(RF) and hardline. Communications from MIL 71 to the JPL

Mission Control and Comi)uting Center (MCCC) is via the JPL
Ground Communications Facility (GCF).

B. Galileo Spacegraft—TDRSS

This path is for telemetry data only. The link between the
spacecraft and the MILA Ground Spacecraft Tracking and
Data Network (GSTDN) station is RF. From the GSTDN
station an RF uplink is established to the Tracking and Data
Relay Satellite (TDRS). Alternately, an RF link can be estab-
lished directly from the spacecraft to TDRS. From TDRS,
an RF downlink is established to the White Sands Ground
Station (WSGS). From there, the data is transmitted via
domestic satellite (DOMSAT) to the Goddard Space Flight
Center (GSFC) NASA Communications (NASCOM) switching
center, and thence through DOMSAT to JPL MCCC.

C. Galileo Spacecraft—IUS

This path is for telemetry data only. Galileo telemetry is
embedded in IUS telemetry. An RF link is established from
the TUS to the Air Force Space Ground Link System (SGLS).
The Galileo/IUS data is transmitted to the Air Force Satellite
Control Facility (AFSCF), where Galileo telemetry is stripped
out and transmitted via GSFC NASCOM switching to JPL
MCCC.

D. Galileo Spacecraft—Shuttle

This path is for both telemetry and command. For tele-
metry, the link can be direct from the Galileo spacecraft to
the Shuttle Orbiter, or embedded in IUS telemetry data to
the Shuttle Orbiter. From Shuttle the link is RF to TDRS
to WSGS. From WSGS, the data is transmitted via GSFC
NASCOM to Johnson Space Center (JSC) Mission Control
Center (MCC). From JSC MCC, Galileo telemetry is stripped
out and transmitted via GSFC NASCOM to JPL MCCC.-
Alternately, IUS/Galileo telemetry is transmitted via GSFC
NASCOM to AFSCF, where Galileo telemetry is stripped
out and provided through GSFC NASCOM to JPL MCCC.

For command, the link begins with the IUS Control Center,
in conjunction with voice communication from JPL MCCC.
From the IUS Control Center, the link is to WSGS through
GSFC NASCOM, and then RF to TDRS to the Shuttle Orbiter.
From the Orbiter, the link is either hardline or RF (IUS-
Shuttle Orbiter distance <20 km) to IUS, and finally, to the
Galileo spacecraft. For this mode, only a series of eight com-
mands (“‘discrete commands™) is possible.

Figures 3 through 12 illustrate the above data flow paths
for the various launch subphases. -

23




24

Reference

Khatib, A. R., Berman, A. L., and Wackley, J. A., “Space Shuttle Launch Era Space-
craft Injection Errors and DSN Initial Acquisition”, in The TDA Progress Report
42-64, Jet Propulsion Laboratory, Pasadena, California, pp.80-82, August 15,
1981.




ysune] 6861 Aey Ajiea Ue 10} SjuaAS JO 3ouanbas younejaad oapien jeuiwoN °L “61d4

b

2TLLAHS VIA
S¥AL ‘SO ‘(WD Xv0d
3AI303Y ONVE-S 7 Qvd HONNY 1531 AN3-0L-ON3 @
WL XV03
e 3AI303Y ANVE-S A avd HONAVT™"1~=""""""""1631 QNY TIVLSNI TYNId D1y »
o 13vd03IVdS 404 ¥IMOd ON = avd HONAY T~ AVE 09V ITLLAHS NI TIVLSNI »
"N XY0D .
— 3AIFITY GNVE~S # INISSAD0Y TYIILYIA™T~"""""""LS3L INITISVE OGNV IOVHO0LS @
(WD XV03 .
— IAIFIY ANVE~S o~ INISSIO08d TVILLIFA™T"~1S3L ONY ILVIN SNI/ITNAON NOILIIMN! e
INISSIV0NUd TIVIILYIA
SN1‘s¥aL ‘L Xvoo GNY NOMLYINSJYONI
= 3AI3034 GNVE-S S ANV ATINISSY 0/S 1531 INITISVE @
NOILYTINSJVON3
e 14VYI3IVIS Y04 ¥IMOJ ON = NV ATINESSY 5/5~ """ U SNOILYEVAIYEd NOISTNA0Nd o
(WL XV02 NOILLYINSdYONI
“4/L QNVS-X GNV-S A~ TNV ATIWISSY /S DLY 1S3L/TIVISNI »
NOILYINSIYON ,
e ¥/1 ANVE-X GNV-S A ANV ATEWISSY 2/5 1§ 3 L INASYE CNOILOTASNE @
AV Tiddv HIBV AdVN¥E3 3 ALIALLOY 1L W ALIHOVA INIAT 14vyD30VdS

6861

25




youne] 5861 Aepy Ajea ue Joj SJUBAS JO aouanbas younepsod oajijen feuiwoN g b1y

S11940 € 40 T GIAVI3Q 38 4TN0D JON3NVAS SIHL 4

11940
8 L 9 1 LS
v # NOILISINDOV NSA GNV NNS o
v : F YNNILNV NIVO-HIIH A01d3a e
v FdN-NIdS L4VvY030VdS e
SILANIW 05 ‘S¥NOH 6 V' V SILNNIN 22 %3TNAOW NOILDICNI o
AVMY A3 “SUNOH 6
aNv NOLLVAYA3S Nyng
SALONIN LTV FNOILVIVA3S - NING € "ON SNl @
SUNOH 6
SILNNIN STV FNOILYSVAIS - N3Ng T "oN SNI
‘SUMNOH 6
v ZNO ¥ILLINSNVEL L4v3030VdS @
v +NOILVEYd3S SNI - ITLLAKS
Vv 09 ON-09 1dr ®
| — LNONIIHD L4VHIIIVAS »
1 1 ] ] ] ] T ] 1 1 1
SUNOH +
I or ¢ ¢ ¢ H $ v ¢ ¢ T HONNYY

26




aseydqns Aypoe4 Buissanoid [eoiap —aseyd younejaid syl ui moy eep Anowsel ¢ ‘bid

(4dA) ALITIOVS
ON1SSID0Yd VI LUIA

(S/83 2°6TT 5) A¥L1IW3 131 03111v9 (B) A¥13IW3T3L SNI/031V9 ()

A¥L3IWIT3L v1va 4311880 31LLOAKS () (/8 0021 GNV 009) A¥L3IW3T3L 031V (D 1IIIIIIIIuIz_Mow¢m m.mw<|_*
i
(909W) O wooswi | @ (4954V) @119 |
¥IND INIINdWOD 9389 i
| aNv T08INOD NOISS W ALITI9V4 T0¥INOD ININAINDT 1S3L & |
ar ) JLITTALYS 30804 IV NOILY¥93INI 094YD |
1
/Y J\ 7§ ry “
WOISYN ' I
@ 2459 (S195) © © "
@= ® ® WALSAS INIT ... !
aNNoY9 39VdS i
, |
(99W) o Mm |

WOJSV WO SYN ity s -
SN Y3IND > 1097dr I (VIIW) VISV HONOYT 7 esni i

2359 TOYINOD NOISSIW 2459 _ ;
35t _ ANVIS! LLINEIW SN & 39vLs “
4 4 | ¥3ddN | VIENI |
4 1 I
® ® “ LTW “
I et B !
WOJSVYN also ] . 3IVIEILNI
®© 12459 “ N SN T © “
Fy = t
I
® I
I
i
(SOSM) (s¥ap 1
14v¥330VdS

NOLLVLS ONNOMD  fdbeerememms™ ILITIELVS AVIR OTIYS — |
SONVS 3LIHM V1VQ ONINIVYL !
I
i
i
d

27




WOJSYN
0359

\d

aseydqns ped ysunej—aseyd ysuneja.d a3y} ui mojj elep EuoEw_.o TR .m_u_.

(S/8% 2°STT 5) A¥LIWITAL 0371V (B)
A¥LIWITIL VIVG 311980 3TLL0HS (©)

A¥13IW3T3L SM/03TTVD @)
(S/8 00ZT NV 009) A¥LIWITIL 03NV D -

Y3L1940 SIS

(14d)
YIAVITHIINI
Viva QYO1AYd

A

S

(SN 4 39VLS
Yiddn

TVILU3NI

®

14v¥J30vdS

999W) < @ WOJSYN | @ 4IS4V)
YIINID ONILNdWOD 3489
NV TO¥INOD NOISSIW ALITIIV4 T04INOD
by ) ITTALYS 39804 HIV
4 A A
Q) ©
WOISYN
2459 (S195)
+ ® ® W3LSAS MNIT
® aNNOY¥H 39VdS
W o
WOJSYN ——————————— —
S&z%ﬁ%mm_z " 2159 97dr I (VTIW) VRV HONAYT
Ser _ ONVISI LLINYIW 7 !
X “ "
4 i |
3 43l
® ® “ 1w n NG
! I
WOISYN i NGLSO i
2459 i ;
F 3
®
(SISM ®® (sy¥an
NOILYLS ONNOY¥9 ILITIELYS AVIRY
SANVS 3L IHM V1VQ ONINOVHL

o3nvo

avd HONNVT

S |

28




29

eseydgns Jusose—oaseyd payosene INNYS Ul Ul Moy} elep Anawsa) 'S bid

A¥LIWIT3L vLVA ¥3118¥0 3TLLAHS (D)
AYLIN3T3L SNI/031VI B)
(5/8 00ZT ONY 009) A¥L3W3 3L 031v9 (D

e———m————————n
i I
999W) | YILI9¥0 SIS | |
¥3INID ONILNJWOD ® woosyn | @ L %@m%_ oD ! (10d) WIAVTIHIINI |
aNv smﬁ% NOISSIW 9469 e o) 31 ! VIVQ QYOTAVd !
{ A 7 3 1
7y 7y | I
i i
® I i
WO0ISYN “ !
9459 ® " !
A
| 1M I
®© i I
i I
(OIW) | “
¥3INID ® .| woosw | ® I
JOYINDD NOISSIW 2459 I I
IS i v 1
1 [
7y “ "
® . “ zsni "
WOISVN / ! i
9459 i — |
4 1 |
® ¥, I ® © 1
¥ I i
! I
i
(S9SM) (S¥aD I i
S sre VdS

NOILVLS NAOY9 e LTS AVIR i Emﬁ_u.z% i
SANVS 3LIHM V1Va ONINOVAL “ “
I i

I

(ASS) T19 1HIA TILAHS 30vdS

| Bhphhgndgipintphl padipimpi gl



aseyd yqio-uo smnys—aseyd payoene sINYS Y3 Ui moy ejep Ajewsie] "9 ‘big

A¥LINITIL VLVG ¥ILISHO 31LLOHS (5)
ALINITAL SA/0TNTVD (@)
(S/8 00ZT GNV 009) A¥L3WIT3L 031TvD (D Fe————— ——————y

4311940 SiS

I
|
D) I
¥iND oNitndwos | @ woosyn | @ E:_%@m&w INOD 1| uad) y3avazing 1
GNV T0YINOD NOISSIW 3359 JLITIALVS 39404 ¥IV Viva GVO1AYd "
dr F A

1
A ] I
o i
I
WO SYN I
2459 @ “

7 3
1501 I
© |
i
OoW |
¥IIND ® | wooswyn ® i
JO¥INOD NOISSIW 9459 i
asr y “
T |
® zsni !
WOISVN |
2459 — |
3 _
Q) @ I
i
(SoSM) . ® (s¥an 14V¥030VdS I
NOILVIS ONNO¥9 [ ILITIALYS AV OO ]
SANYS JLIHM V1VQ ONINOVYL “
i

(ASS) TIDIHIA TILINHS 30vdS ¢

| Ephegiudaddeiphioutltmppbiagiup Sty |

30




aseydgns wing gni—eoseyd payselap aINYS Sy} ul Moy erep Aawajay L 614

AMLIWIT3EL SAV0I VS (D

T H3A QVOTAVd /ST

———————— e e

AY1IWI 3L VIVA ¥ILISE0 3LLAHS @ (S/g 002T ANV 009) Ad13INWI3L 03TAVD @ Y3110 S1S WOUd WX 02 ATINO w._m<4_<><*
(929W) - ® | woosvn || © ) 43119¥0 SIS
3INI) INLINIWOJ 2359 ALITIOVA TO¥INOD YOLYIOUYIINI
anv smﬁ% NOISSIW JLIT3IYS 30404 ¥IV avOTAYd
» I Y
® ,
@ 3
5
WOISYN WO SYN _ _
9459 9459 ® ! i
I
I 3 F Y
i 180! |
© | |
® I ]
h%zﬁw (5195) 3l [
W3LSAS NN - k. I
9sr | i
y Y .“ “
® " zsnt “
WOISYN ] i
2459 ! T “
7Y I i
® I © I
¥ | I
: ! 1
i
(SOSMI ® (syap I 13V¥930VdS I
NOILVIS ONNOYD  faeememsremrerssrs ILITIALYS AVIHY I oTIVo I
SANVS 3L1HM VIVG ININOVYL “ “
i i
i i
| .

31




aseydqgns wing sinpow uonaaful yesssoeds—aseyd payosejep aJuINYS 8y} uj moy ejep Anawajal g by

(202W)
H3IINID ONLINdWOD
ANV TOYINOD NOISSIW
df

I

®©

WOJSYN
2489

A

®

(30w}
Y3INIO
TOYINOD NOISSIW
st

A

®

WOJSYN
4S9

4

O]

(SOSM)

NOILVLS GNNO¥O
SANVS 311HM

® (s¥ap

$/8 002T AY13W3I 31 03T1TVY @

14v¥239vdS

LM3IVS AV

VIV ONIOVL oF1vo

32




(220w
Y3IN3D ONIINdWOD
ONV TOYINOD NOISSIW

df

A

4

NO1LVNI
-03002
I510A

Y3IN3D T0UINOD

snl

[ — e —— —— ————

G,

y

/8 2£ 1V SAONVAWOD IVI¥3S /S (2)

SANYWNOD 3134251a J/S SNl @

)

N
d

(V1IW) YRIV HONNV -

ONVIS! LI -

3489

WOJSYN

@

A

{SOSM}

NOLLVLS ONNOY¥O
SANVS 3LTHM

LMW

Nais9

5=
L

(s¥al)
JLITIBLYS AV
Viva ININOVYL

sseydqns Ayjioed Buissaooid jediuasp—aseyd younejaad sy ul mojj ejep puewwod 6 “Hid

1

INITCGYUVH 05TV

——— — ————————

o,
]

INTWdIn03 1831
NOTIVYIIINI 094VI

k- |

(3112}

®©

) 4

SAONYWWOD
Sni a3ywois
2-Snli

(Sn1) 1 39vIS
Y3ddN | IVILEING

SGNYWWQJ
313¥osia

Jis

p Y

14v¥330vdS
oTIIv9

|
I
l
|
f
|

INISSI00¥d TVIILIIA

(4dA} ALITIOVH

e o e ot s e e e e . o Y e e o et e e G S S Gt n e Sei et S e et S

33




(200W)

AN AMIIN 1NN
DUL..‘HCL_‘_._.:OS_CC

GNY 0YINOJ NOISSIW

-

idl

aseydqgns ped ysunej—aseyd younejaid ayz ui Moy elep puewiwo? gl "Bi4

®

A

A

NOIIVNI
-0¥009
I010A

Y3IN3D T0¥INOD
ni

WOOSYN
3489

®

{SasSM
NOILVLS GNNOYO
SANVS 311HM

$/8 Z¢ LV SGNVWWO3 Tvia3s /s (2)

SANVINWOD 31338951 9/5 st (T)

(V1IW) V34V HONAV

¢

| it

o,

Y3L1940 SIS

> dSd

Y3ddN | IVILAINI

SONVWWOD
IIWISIa

338U 3

31§

i
aNvISELLIMYI
L
I
I
> LW S
1
1
NQLS9 |
I
1oV MIY N
dally (9]
ILITTALYS AVI3Y

ViVQ ONINOVHEL

— R Gy et o S 4R S j S Wt vy Wiy p G Ga T s My (il Bmd Guie St SO G P S e b T

14Y¥239vdS
oT1vI

avd HONAY

pe
Y
o
TS
<
«
s
(Vs
B et e a1 A S A ) T T — o (  Gate e S S S (M P Su S S e S . e e Sy S b B i G ] S st S

e e =

34.




(222w}
YIIN3D INIINJWOD
GNV T0UINOJ NOISSIW
df

[ 3

SNO11V2I
-NAWWO2
3010A

Y3IN3D J0UINGD
sni

®

WOJSYN
‘3489

®

A 4

(Sosm

NO11IVLS GNNOY¥9
SANVS 3LTHM

aseydqns yquo-uo apnys—aseyd PSYoENE SIINYS 3y} Ul Moy B1ep puewwod L1 *Big

SANVWNOD St * yaLigyo (T)

® (Syan
I JLM3LVS AVIN

VIVQ ININOVAL

o,
o,
e,

.,
O
<,

L

3119490 S1S

H0SS300¥d
¥ WNOIS av0lAvd

SANYWWOD
Sai

T sni

2 sni

SANYWWOD
313405108

14V¥239VdS
0TV

ASS) FIDTHIA TLINHS uu<n_ml"

35




aseyd uing snj—aseyd payoelap ajINYS ay} ul Moy} elep puewiwo?) “gi “bid

(339W)
Y3IINID ONIINWOD
NV TOUINOD NOISSIW
drf

A

SNOI1VOH
-NAWWOD
3010A

Y3INID TO¥INOD
sni

®

A

WOISYN
0489

®

Y

(SOSM)

NOILV1S ONNOYY
SONVS I11HM

L FIOTHIA GYOAVd /SN

d311940 S1S WOHd WA 02 ATINO 3T8VHVAY %
SANVWNOD SN ‘3311880 (T) Y3L19H0 SIS
¥OLYOONNIINI
QYO1AYd
SSANVWWOI
sni
[T————====—"7"""7
I 1
! I
! I
| 1501 i
1 |
I I
| I
] A I
x| i
", i
13 1
| I
1 |
I 1
i 2 sni |
I I
" i
i
) _ _
| SONVWWOD |
e LK I
£ ! Y I
! i
(s¥a “ |
939vdS ]
3AITIELYS AVIRS i gt _u._<o i
ViVa ONINOVYL " "
! i
I 1
-

36




